Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publioation number : 2001 -257398 

(43)Date of publication of application : 21.09.2001 



(51)lnt.CI. 


HOIS 3/08 




(21 Application number: 2000-066626 


(71 Applicant : 


TOKYO ELECTRIC POWER CO INCTHE 




TOSHIBA CORP 


(22)Date of filing : 10.03.2000 


(72)lnventor : 


IMAI SHINICHI 






TAKIZAWA YASUSHI 






FUTAKI S HO ICHIRO 



(54) SOUD-STATE LASER OSCILLATOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state laser oscillator, 
capable of compensating for birefringence and suppressing the output loss 
to a minimum. 

SOLUTION: This solid-state laser oscillator is provided with an excitation 
module 16, located on an optical axis C between an output mirror 12 and a 
reflecting mirror 13, polarizer 14 located between the excitation module 16 
and the output mirror 12, Faraday rotator 15, for rotating the polarizing 
direction of inputted laser light at 45° in a fixed direction with respect to 
the optical axis C and outputting the laser light, and optioal element for 
outputting the laser light, so that the polarizing direction of laser light, 
inputted from the side of the reflecting mirror 13 to be outputted to the 
side of the exciting module 16, can be rotated by 90° in the polarizing 
direction of laser light inputted from the side of the excitation module 16. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim 1] A solid-state-laser oscillator which is characterized by providing the following and which outputs a laser beam A 
resonator which has an output mirror and a reflective mirror which have been arranged with a predetermined gap A solid-state- 
laser medium arranged on an optical axis between said output mirror and said reflective mirror A polarizing element arranged 
between this solid-state-laser medium, said output mirror, or said reflective mirror With an optical rotatory-polarization child who 
is stationed between this polarizing element and said solid-state-laser medium, rotates in the fixed direction 45**5 times, and 
outputs the polarization direction of an inputted laser beam to it to said optical axis It is arranged between said solid-state-laser 
medium and said reflective mirror, or said output mirror. An optical element outputted so that the polarization direction of a laser 
beam which it is inputted from said reflective mirror side, and is outputted to said solid-state-laser medium side may rotate 
90**5 times to the polarization direction of a laser beam inputted from said solid-state-laser medium side 

[Claim 2] Said optical rotatory-polarization child is a solid-state-laser oscillator according to claim 1 characterized by being a 
faraday rotator. 

[Claim 3] Said optical element is a solid-state-laser oscillator according to claim 1 with which it is a quarter-wave length board, 
and the optical axis is characterized by making 90 degrees to the polarization direction which said polarizer specifies. 
[Claim 4] A solid-state-laser oscillator which is characterized by providing the following and which outputs a laser beam A 
resonator which has an output mirror and a reflective mirror which have been arranged with a predetermined gap A solid-state- 
laser medium arranged on an optical axis between said output mirror and said reflective mirror A polarizing element arranged 
between this solid-state-laser medium, said reflective mirror, or said output mirror A quarter-wave length board which has been 
arranged between this polarizing element and said solid-state-laser medium, and has been arranged between an optical rotatory- 
polarization child who rotates in the fixed direction 45**5 times, and outputs the polarization direction of an inputted laser beam 
to it to said optical axis, and said solid-state-laser medium and said output mirror, or said reflective mirror 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to amelioration of the laser light source which 

specified output polarization about a solid-state-laser oscillator. 

[0002] 

[Description of the Prior Art] If laser oscillation of the linearly polarized light is performed using a solid-state-laser medium with 
isotropy, distortion of the polarization rotation which had the distribution which is in an isotropic solid-state-laser medium by the 
heat induced birefringence at the time of excitation arising etc. will arise. For this reason, loss may occur within a resonator and 
an output may decline. 

[0003] As a means to cancel this, as indicated by Laser Society of Japan research report notice No.RTM-94-29(November, 
1994) pp.1 -6 Beam branching by the faraday rotator and the polarizer is prepared in a resonator. A T character mold resonator is 
constituted, it bends with a straight line-like resonator, a mold resonator is combined, and there is an example which took and 
solved a resonator configuration which amplifies the polarization which there. are two amplification media in the optical path in a 
resonator, and intersects perpendicularly with it, respectively. 

[0004] Moreover, an amplification medium is installed in a two-set resonator, and there is an example which prepared the 
rotatory-polarization child 90 degrees and was solved in the middle as indicated by Shingaku Giho LQE96-4(May, 1996) pp.1 9-23. 

[0005] Furthermore, there is an example which forms a polarizing element and a phase contrast board in a resonator, and eases 
the effect of a birefringence as indicated by JP,6-37372,A. With this technology, a rod is put with the quarter-wave length 
version of two sheets, the oscillation photoelectrical community in a rod is specified as the circular polarization of light, and it 
considers as the linearly polarized light by the output mirror side. 
[0006] 

[Problem(s) to be Solved by the Invention] There were the following problems in the above-mentioned conventional solid-state- 
laser oscillator. That is, since a resonator needs to separate from the shape of a straight line, it is necessary to constitute or and 
two or more amplification media are needed by the pair in a resonator, the whole solid-state-laser oscillator configuration 
becomes complicated. For this reason, it was on layout of a resonator, and while many limits arose, the production process of the 
optical adjustment in a resonator increased, and it was inconvenient. 

[0007] The method of making oscillate the inside of a rod by the circular polarization of light, and on the other hand, making an 
output the linearly polarized light does not compensate a birefringence, and only promotes the extract of the linearly polarized 
light component from a solid-state-laser oscillator. 

[0008] Then, this invention can compensate a birefringence and aims at offering the solid-state-laser oscillator which can 

suppress loss of power to minimum. 

[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem and to attain the purpose, in invention 
indicated by claim 1 A resonator which has an output mirror and a reflective mirror which have been arranged with a 
predetermined gap in a solid-state-laser oscillator which outputs a laser beam, A solid-state-laser medium arranged on an 
optical axis between said output mirror and said reflective mirror, A polarizing element arranged between this solid-state-laser 
medium, said output mirror, or said reflective mirror, With an optical rotatory-polarization child who is stationed between this 
polarizing element and said solid-state-laser medium, rotates in the fixed direction 45**5 times, and outputs the polarization 
direction of an inputted laser beam to. it to said optical axis It is arranged between said solid-state-laser medium and said 
reflective mirror, or said output mirror. It had an optical element outputted so that the polarization direction of a laser beam 
which it is inputted from said reflective mirror side, and is outputted to said solid-state-laser medium side may rotate 90**5 
times to the polarization direction of a laser beam inputted from said solid-state-laser medium side. 

[0010] In invention indioated by olaim 2, said optical rotatory-polarization child deoided to be a faraday rotator in invention 
indicated by claim 1. 

[0011] In invention indicated by claim 3, in invention indicated by claim 1. said optical element is a quarter— wave length board, and 
the optical axis decided to make 90 degrees to the polarization direction which said polarizer specifies. 

[0012] In a solid-state-laser oscillator which outputs a laser beam in invention indicated by claim 4 A resonator which has an 
output mirror and a reflective mirror which have been arranged with a predetermined gap, A solid-state-laser medium arranged 
on an optical axis between said output mirror and said reflective mirror, A polarizing element arranged between this solid-state- 
laser medium, said reflective mirror, or said output mirror. With an optical rotatory-polarization child who is stationed between 
this polarizing element and said solid-state-laser medium, rotates in the fixed direction 45**5 times, and outputs the polarization 
direction of an inputted laser beam to it to said optical axis It had a quarter-wave length board arranged between said solid- 
state-laser medium and said output mirror, or said reflective mirror. 
[0013] 

[Embodiment of the Invention] Drawing 1 is drawing showing the configuration of the solid-state-laser oscillator 10 concerning 
the gestalt of 1 operation of this invention. The solid-state-laser oscillator 10 is equipped with the resonator 1 1. The resonator 
1 1 consists of an output mirror 12 and a high reflective mirror 13 by which opposite arrangement only of the predetermined gap 
was estranged and carried out to this output mirror 12. Between the output mirror 12 and the high reflective mirror 13 The 
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excitation module 16 which connotes the faraday rotator 15 and Nd3+:YAG rod (an example of a solid-state-laser medium) which 
are a polarizer 14 and the optical rotatory-polarization child who makes the rotatory polarization of the polarization direction of 
the inputted laser beam carry out in the Fixed direction 45 degrees from the output mirror 12 side. The optical axis is set as a 
direction 90 degrees to an optical axis C, and the quarter-wave length board (an example of an optical element) 1 7 changed into 
the linearly polarized light from the circular polarization of light or the circular polarization of light is arranged from the linearly 
polarized light in the inputted laser beam. 

[0014] In addition, the quarter-wave length board 17 has the function outputted so that the polarization direction of the laser 
beam which it is inputted from the high reflective mirror 13 side, and is outputted to the excitation module 16 side may rotate 90 
degrees to the polarization direction of the laser beam inputted from the excitation module 16 side. SO degrees is the most 
desirable, although it has width of face (90**5 times) from 90 degrees and rotates here with the property which the quarter-wave 
length board 17 has. 

[0015] Thus, in the constituted solid-state-laser oscillator 10, the spontaneous emmision light from Nd3+:YAG excited by the 
excitation module 16 serves as a kind of an oscillation, laser oscillation is performed within a resonator 11, and a laser beam is 
outputted from the output mirror 12. 

[0016] Here, the polarization condition of a laser beam is explained sequentially from the output mirror 12. That is, laser beam L 
reflected by the output mirror 12 is prescribed to the linearly polarized light by the polarizer 14. Laser beam L as whioh the 
polarization direction was specified with the polarizer 14 under amplification rotates the polarization direction 45 degrees 
rightward to the circumference of an optical axis by the faraday rotator 1 5. 45 degrees is the most desirable although it rotates 
with width of face (45**5 times) here from 45 degrees with the property which the faraday rotator 15 has. In addition, it ****s on 
the criteria of the polarization direction in a resonator 1 1 by considering this polarization as polarization 45 degrees. A laser beam 
receives amplification by the excitation module 16 with this polarization condition. 

[0017] Next, in the laser beam which passed the quarter-wave length board 1 7, the linearly polarized light turns into the circular 
polarization of light. It is reflected by the high reflective mirror 13, and laser beam L which advanced as it is passes the quarter- 
wave length board 17 again. At this time, a laser beam turns into the linearly polarized light from the circular polarization of light, 
and polarization of laser beam L which is advancing turns into the linearly polarized light which shows 135 degrees rightward. 
Furthermore, although this laser beam L receives amplification by the excitation module 16 again, the polarization direction at this 
time is 1 35 degrees, and the polarization direction of the linearly polarized light which advances hard flow and receives 
amplification lies at right angles mutually. 

[0018] Carrier beam light rotates amplification 45 degrees on the right further by the faraday rotator 15, and it becomes the 
polarization direction of 180 degrees. Thereby, an on-going light serves as the polarization direction which passes a polarizer 14 
again. This light is reflected by the output mirror 12 as it is, it is going and coming back to the inside of a resonator 1 1 similarly, 
and it is amplified and laser oscillation is performed. 

[0019] Next, compensation of the heat induced birefringence in the solid-state-laser oscillator 10 is explained. That is. the light 
whioh advances in the direction of drawing 1 Nakaya mark alpha turns into P polarization for a polarizer 14. Here, the Jones 
matrix of the light which carries out incidence to the excitation module 16 is set as the birefringence material of I, the relative 
topology difference delta, and the direction theta of a main shaft, and the matrix of a carrier beam solid-state-laser medium is 
set to R for a birefringence. The matrix of the faraday rotator 15 is set to F. The element of each matrix is [0020]. 
[Equation 1] 



[0021] It becomes (343 to 24th volume pp[ No. 3 ].352 of laser research reference). 

[0022] The Jones matrix of light in case it is reflected by the output mirror 12 and the light which advances in the direction of 
drawing 1 Nakaya mark alpha from the excitation module 16 passes the excitation module 16 via the faraday rotator 15 again is 
set to 0. This is shown by the following formulas. 
[0023] 0=RFFRI — if this O is calculated — [0024] 
[Equation 2] 



[0025] It becomes. 

[0026] That is, it turns out that it is the polarization which has the direction of electric field which intersects hard flow 
perpendicularly mutually at the time of excitation module 16 passage like the condition that the laser beam which goes and 
comes back to the excitation module 16 within a resonator 1 1 with a configuration like the solid-state-laser oscillator 10 
concerning the gestalt of this operation does not have existence of the solid-state-laser medium to which the birefringence 
shown by R is carried out without including delta and theta which show a birefringence. Therefore, since the polarization direction 
of the laser beam which passes mutually the solid-state-laser medium in the excitation module 16 conversely lies at right angles. 
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the effect of the heat induced birefringence about an oscillation is canceled. Therefore, a birefringence will be compensated with 
the solid-state-laser oscillator 10. 

[0027] Drawing 2 is drawing showing the laser property A of the solid-state-laser oscillator 10. In addition, drawing 2 shows the 
laser output characteristics B when considering as the usual linearly polarized light oscillator collectively not using the faraday 
rotator 15 and the quarter-wave length board 17 for the comparison. 

[0028] According to drawing 2 , it turns out that the heat induced birefringence generated when high power was inputted and 
excited is compensated, and laser output characteristics are improved according to the solid-state-laser oscillator 10. 
[0029] In addition, a laser output can also be made into the circular polarization of light so that the explanation in the middle of 
above may show by replacing the location of the output mirror 12 and the high reflective mirror 13 with the above configuration. 
[0030] Since according to the solid-state-laser oscillator 10 concerning the gestalt of this operation it can prevent being 
influenced of the heat birefringence of the solid-state-laser medium produced at the time of excitation and each optical element 
can be arranged on a straight line, as mentioned above, while the flexibility on resonator layout becomes large, optical adjustment 
in a resonator can be performed easily. 

[0031] In addition, this invention is not limited to the gestalt of said operation. That is, even when the faraday rotator has been 
arranged instead of the quarter-wave length board 17, the above-mentioned count is realized, and heat induced birefringence is 
canceled, in addition, of course, can carry out by boiling many things and deforming in the range which does not deviate from the 
summary of this invention 
[0032] 

[Effect of the Invention] Since according to this invention it can prevent being influenced of the heat birefringence of the solid- 
state-laser medium produced at the time of excitation and each optical element can be arranged on a straight line, while the 
flexibility on resonator layout becomes large, optical adjustment in a resonator can be performed easily. 



[Translation done.] 
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DRAWINGS 




[Translation done.] 



04/02/12 



<l9)H*@4Wff*(JP) 



2001-257398 

(P2001-257398A) 
(43)2&MB ¥fi£l3^9£ 21 B (2001.9.21) 



(51) Int. CI. 7 KS'Jfa? Fl f-7=-K(#%) 

HOIS 3/08 HOIS 3/08 5F072 



(21) m@I#-5§- i|#M2000-66626(P2000-66626) 


(71) ffi® A 


000003687 








(22)tU8Sa . ^12^3^10 0(2000.3.10) 




jUAtP^feeaKrtWiTBiss* 




(7DWHA 


000003078 
















(72)3§93# 


m- 
















(74) ft3 A 


100058479 















(54) l&BJW&m Bflcu— tf»fiS& 



(57) [gift] 

[MM] assfowfltfci-ar tas-e*. mas*** 

(nmttfoiztt U SW?7-1 3 SihJftiB 



T 

12 



Copied from K)7f)(io If) on 06/25/2007 



(2) 



12001-257398 



1 



Pt, 

- OBflcu— yaWilWiaffi* S 7-XI«MER#S 7 

r roeti^ t mrfBfB«E i^— if ait <t sjmkeb * jx, 

A^ $nfc v—V%<om%1Sfo fcMIB#ttfc# LT-S 
*l*Il:4 5 ± 5flElSI(EUTlfJ*i-«3fc**63t-T-i:, 

jt*r6]7)5 g o ± 5 «ehei-« <fc 3 \Z ffi*i-****lF- 1 
£<§*T V v5 d t ZW® t i-5 @# !f*««. 
[6**312] ffifeft^#?-f*7T77-n-- r-*T- 
fc*r fc*W»ti-*lt*39lilEila)ia*u— 

[13**13] flrlEJte^T-B: 1/4 5, ^co 

[§9**4] yWfcffiAi-SIB*^— tf*a»K43 

WJEffl* 5 7— atWttERStS 7— rolHJ<B3fctt±k:Efli 
u— tf t&Wk mtEBUH 5 9 -XfiftflfEttS;'} 5 7 

I*IIC4 5±5*EteLTU*+53te 1 Me#*i:, 
-*©MfcE«3ftfci/4**«i:«:«*.-C^$r i 

[0 0 0 1 ] 

•I«W«)JR-t-5ft«!F»»] *»0U4, Bfltu— if*fi» 

-ra, 

[0 0 0 2] 



[0 0 0 3] Cftt»«tfi*fti LT. u — tf— 
?ff35£S£-No. RTM-9 4-2 9 (1 9 9 4^11 

M) pp. i-6irlE«**fCV*«J:3t=. #ifi»rtK 

2 ofo 19 **uWiI«1-*fll3ltfcll«-*-4 «fc 3 

[0 0 04] jS*g«LQE9 6-4 (1 9 9 6 

10 *F5£) pp. 19-23i:E*ShTV»5J:5C. 1 

«aK*2-fr*aE»rtKiaitu*ro«i'iHu=9 o***t- 

[ 0 0 0 5 ] $ ibK, 4fW!¥ 6 - 3 7 3 7 2 *§-:&$8tc:|a 
[0 0 0 6] 

20 [36KjSJ«H*LJ: 3 iri-SRHl ±IELfcffi*OH«sU' 

— «B«wett, ftoi^/iWB^abofc. ■*-**>*>, 
«a«««*a»rt t^a-e 2 #«-k&Kfc *o tt 9 -t-a fc 

[000 7]-^ n y Krt*R«*tMB«4*, 

<, HKiBflcu— ?««»;»>&(a!EJ|ftfl%j&&0ttttl«r 
30 ffiiii-'SfZifit'fciN. 

[0 0 0 8] *rr-C#*9!B\ 8JBSr«>*t««r-t-5wi: 

— r £ g« t LTV 
[00 0 9] 

40 f4±i:ffif$Ht@*i'- ifaiCt, wCO@*u— tftt 
K t WIEffi * 5 9 - X tttfrERW 5 7 -HfcEB * ftfc 
«3teSHF-i. ro«*3H^fclWIBBI*^— ^MCKOMK 

A^$ti^u— !f3fcOfll**i*i»J:*tL. #JiSSMS7- 

90+5 atEHGi-4 «t 3 lcB*1"i3t* 

50 *T-t&«*.SJ:5»-Lfc. 



Copied from K)7f)(i() If) on 06/25/2007 



3 

[0 0 10] R#«2Kiatt£ixfc«?ljT?tt\ W*Sl 

[0 0 11] 111**3 l=IS***Lfc«WCtt, 
fclSttSftfcJMHKfc^T, WIB36** : F-H:l/4»fi 

M LT 9 0 * LTV ^rii L/c„ 
[0 0 12] aS**4^SHtt$4xfc35W^tt. ^— if3t 

oTgae^^/cai^s 7— .fttfEJH-s y—zmi-z^m. io 

[0013] 20 

-1f*fi#l 0(1, *SISgi 1 *flf*.-Ci^5. #&3§l 
ill. ayjS9-l2fc. 7-1 2{r*fUBFf 

*mHwr»t*wuT*tiftiE«*ixfc*sits 9 - 1 3 i 

*»f>*ss*iiTv^. ffiTJS 7- 1 2 tiSS^S 7— 1 

**tytu— !P#»ai*#i*i*T-fc*i*ifc4 sans*** 

5^^^57777-0-7-^15, Nd 3 

* : YAGb y K (Hfru— b*«EJtW-W) ^ft^iS 30 

100 14)4*8, l/4KS^17ti, aiB*5?a- 

£1*5 7—1 3{ftIA»ibA7J$ixS()S ; e> J i--'H 0 OUJ — ■ 
I — 1f3tOffl36* , lRl^ 9 0«[H]$51-SJ;5l-til 

fcoWtefc.fc.aT. 9 (90 + 5© &fc 40 



2001-257398 

4 

[0015] rroJ:5fc«rtS*.fcB*i'-- 
Ofcfc^Tfi. ifit f ;a-/H 6T'Kjjg£;fX7cNd 

fi#i lrt-eu— !f»«j»*fT*fc*ti'— 

-1 2 74^^73^^^., 
[0 0 16] r^T«, U— !?3toai*!K»*ra*5 9- 

ItLfcu— WtLtt, 01*^1 4»rJ:9Blft«3tl=*J& 
$^5„ 1 4K J: 9«**(6J* s «3t$*t 

7tU—t^7tLli-?-C73{g^^ S r 7 7'7 7'— n— 7-* 1 
5T?*ttia9lE**l*UC4 5*EKE*iia. l^f, 7 
777-d-t-^ i 5<Dfco#tefc ,fc«T4 5S^P. 
ttffi (4 5 + 5S) Zt>^Xis}&-tZ>fi^ 4 5 
3*Ur\, fc**, r^{I3t^4 5«g3fct Lt#ii^l 

[00 17] W:, l/4j£g;f£l 7£iliiLfcU— if 

*Ltti«sa+5 7— i 3-esw*ix. ffrj<i/4ft*is 

1 7 iSrilii-rs„ tPjfcttHflHfe^fciM* 

m%tttn. Jiff urns u— if*Lo03t«**i*it 

1 3 5fiESr*i-iB»«*t*«. £?>fc, 

<D«3te*-|fllttl 3 5«-C*9 ( ^75-(6lSril^Liii|l*a 
iEil&{S7tWiS7t7f fSlttSV ^fciE2£ LTl^. 
[0 0 18] 4l«Srgttfc3tr±7T77*— a—T—* 1 
5T$fbfc:&fc4 5ff[£ie£*Ll 8 OflEwa**!**:* 
5„ rftfc J: !? , ■mft'*<Ojttt±JbtZtzvm]lt : T- 1 4 &il 

7-1 2X'SW$n. BiKUTWRISl 1 F*l£ft«-T 

[0 0 19] jfcfc. Hfru— tF»«m 0»r*»tiJft»i 

RPtt^ift^iSni-SJtttfflA^-l 4{riorP(S7t<t? l i 

y^^SrRt-r^o 7 7-77-n— 7-^ 1 5<7?^ h y 
[0 0 2 0] 

[SI] 



Copied from K)7f)(io If) on 06/25/2007 



2001-257398 



■•[:] 

r= Tcos 8 sin el exp(, 6/2) 0 j~c 05 B sin el 

|_-sln 6 cos ej I 0 exp H 5/2) [- 5in 8 C0S ej 

— -[: :] 



[0 0 2 1] kt£Z (^f-ff?El2 4ig3tp 
p. 343-352 0m) . 

[0 0 2 2] yu 1 6 1 *>$t:f$*Jjfa 

^xtfTi-«3fe^aj*S7— l 2T-S*t^^fft>'7r7-r 
— n-x — ^ 1 5 Sr&E&Us&jg^v^ — /H 6 i£riSigi" 

[0 0 2 3] 0 = RFFRi:«0et^t5i: > 

[0 0 2 4] 

[&2] 



-[:] 



[0 0 2 5] 

[00261 -ttzfrh. *mn<DMm\-&z®fci'—? 

1 0Oi5 temf&X'l±&Mi& 1 1 F^T-S)ig^^^ 
-A- 1 6 *&mi-Z u— tf**tt*Blff «rfi%i" 8 ^ e 

0T?tt*JBiffj»«*l«*iiari:i:*5. 
[0 0 2 7] H2I4. Bflci'— !f*S« 10© U— !f» 
t4A^^-ri2iT'fo-5„ fc*S, E)2T-|iJtg5(Dfc^7r7 
1 5 i l/4ttft«l 7*fflvvj«, ii* 
aKIIMIftJS&W & LfcB*© u- f-'ffi^i^ttB £0H±T 40 

[o o 2 8] [3 2 (rift |£, Hfltu— otcJ: 

[0029] fcjs, Siiottrt-eaiAS 7 — 1 2 
»i7-i 3<75fig^Aix#^sr tr- % EJUbofctro 



[0 0 3 0] ±SEUfc±5»=, *IW6<0»*Bfc««B# 

[0 0 3 1] fc:fc\ **WttiWIS*l(S©JB»tlS3£**t 
5tOTIi4i\ +4**., l/4»ftSl7«3ftfc? 

[0 0 3 2] 

#5©t-. #figRW-±oa as*** < 45 1 i t 
[m 1 ] #»w<D-3afi<B»ffifc«*B*u-iF*«» 

[0 2] ras«cu— !f*iB»(OU— lPU*W4*r*i- 
GB. 

1 o-@#u— tP»«» 

1 1-#JKI* 

1 2-U*S9r- 
1 3-*RltS9- 
1 4 ■••«*■¥■ 

1 5-777T-B-T-* 

1 6-®)ig*v>~-/u (u-lf«tK) 

1 7-l/4«ft« 



Copied from, i 079601 9 on 06/25/2007 



(5) 



2001-2 57398 




(72) mM m& 02)&w%- e-br 

F^-^(#=%) 5F072 AB02 JJ20 KK06 KK30 



Copied from. K)7f)(i() If) on 06/25/2007 



